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(54) HEAT-INSULATING MATERIAL FOR HOUSES AND METHOD OF USING THE SAME 

(57) ThB present Invention provides a thermal Insu- 
lating material for housing use. Tha thermal insulating rieo* i 
material includes a fiber structural body or a fiber leuril- 
nate body, which la obtained by heat treating a mixture 
of a polyester fiber and a sheath-core type composite 
fiber. The fibers Induded In the fiber StruCturtl body or 
the fiber laminate body are mutually fused to one 
another by means of the molten aheeth component of 
the sheath-core type composite fiber. 
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Description 
TECHNICAL FIELD 

a [0001 ] The present invention relates to a thanrtal Insulating material tor housing use. which Inductee a tber etruc- 
tural body or a fiber laminate body and is applicable in-espactlva of the type of construction, the wood frame construc- 
tion or any conventionel construction, as well ea to e method of using the s&ma. 

[0002] More particularly, the pnesent Invention relates to a thermal Insulating material for housing, which la used 
over a long dma psrlod and has the following characteristics: 

10 

(1) There Is little change in form wttfi elapse of time, because of its structural properties; 

(2) There ts little decrease In thennal Insulation ability with elapse of time, because of the little change In form: 

(3) The compressive reaction force pnxluced by the laminate structure causes the thennal InsulaDng material to be 
contact bonded to the wail surface; 

is (4) The contact bonding to the wall surface well reduces the air gaps and prevents the moisture in the room from 
permeating. 

(5} The less permeation of moisture ensures the desired thannal insulation abBlty; 

(6) The thermal Insulating material is readily cut In its leminsting direction and thereby ensures the favorable field 
workability; and 

so (7) The polyester fiber material ensures th e better recycDng properties and the less dust, compared with the other 
thermal Irvsulating materials. 

BACKGROUND ART 

ts [0003] Products o1 Inorganic fibers, such as glass wool and rock wool, are typlcalty used as the thermal Insulating 
materials for housing, regardless of the type of construction, the wood frame oonstructlon or any conventional construc- 
tion. Such thermal Insulating materials are gsnerHDy manufactured In the form of glass wool or rock wool by centrif uga- 
tion of molten glass or slug. 

[0004] The thermal insulating materials for housing use in the form of glass wod or rock wool are applied as dls- 
30 cussed below, whh the view to attaining the high thermal insulation and the high sound insulation, so as to ensure the 
energy saving and protect the room from the nolso out^do the building. The glass wool or rock wool Is Inserted as the 
thermal insulating material locelly into an interior-side eeotion of the epace defined by the exterior boanJ element of the 
housing wall member arranged on the outer-most side and the interior board element of the housing wail member 
anranged cn the Interior side. This arrangement enables some Space to remain between the exterior board element and 
30 the thennal insulating material. The interior side and the exterior skie of tl^e thermal Insulating maieriai may be covered 
with a nnolstureproof sheet. In order to prevent the wetting due to the permeation of moisture Inside and outsUe the 

[0005] The folbwing problanu, however, arise In the conventional technique. The glass wool and the rock wool are 
manufactured by the above-mentioned manufacturing method (that is, the manufacturing mathod without any pnscess- 
40 ing to keep the own fomi), so that the form of the glass wool and the rode wool is not stably kept Table i shows the 
results of a test in accordance with JI5 K6401 . These results dearly show that the rook wool doea not have the suffi- 
cient fomi stability. After the repeated compresston, the rock wool has the rerraiining atratn of grBstarthan 11% and 
does not return to Its original form. 



Table 1 



Results of test in accordance with JIS Ke401 




Permanent Set after Repeated Connpresslon Loading (repeating £0% 
compresston 80 thousand times) 




Before Repeated Com- 
pression 


After Repeated Com- 
pression 


Ratio of Strain 


l^oclc Wool SS mm 0.040 g/cm' 


59,9 mm 


53.1 mm 


11.4% 



[ooo«] The conventional technique localizes the glass wool or the roci( wool In the interior-side section of the space 
defined tn the housing wail member. Namely the thenmal insulating material Is not in contact with anything on the exte- 
rior side (especially witn the exterior board element). It Is accordingly not expected that the glass wool and the rock 
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wool, which offelnally have poor lorm fltability. kaep the self-supporting state. One applicable method cauees the clr- 
cumterantlai ends of the glass wool or the rock wool to De held by pillars or posts. The glass wool and the rock wool can 
not, however, stand the self weight and the additional weight due to the molatur*. This method accordingly does not 
solve the problem of changing the form with elapse of time. 

s [OOOTI In the structure that the themtial Insulating material Is localised cn the Interior side, for example. In the case 
where the room temperature Is set to be higher than the atmospherks temperature by means of heating In winter or in 
the case where the room tempfirature 1$ sat to be lower than the olmoBpherte temperature by cooling In flummer, mois- 
ture Is condensed on the Inner wall surface of the ecterlor board alerment. the Inner wall surface of the Intedor board 
element, and the ajctsrlor-Eide surface of the thermal Insulating material. The moisture condensation rTiakea the Inside 

10 the wall member undesirably wet, thereby deteriorating the performances of the thermal Insulating material and causing 
the pillars and posts to be njtten. Addition of the moisture to the glass wool and the rock wool extremely worsens iheir 
form stability, and the glass wool end the rock wool can not hincUon eny longer as the thermal Irwilattng materials. 
[0008] The glass wool and the rock wool after demolWon of houses can not he recycled and should be treated as 
industrial vrastea. These are not favorable from the viewpoint of the envinonmantal preservation. 

ts [0009] A still another problem Is the working atmosphere, that is, glass dust from inorganic fibers In the process of 
working the glass wool. The workers feel Irritating stImuB due to the glass dust. 

DISCLOSURE OF THE INVEI^n-ION 

50 [0010] The present invention is directed to athemal Insulating material made of a polyester fiber for housing use. 
aald thermal Insulating material comprising a fiber structural body, whteh Is obtained by blending (A) a polyester fiber 
with (B) aeheath-core type oomposfta fiber, whoso sheath component has a lower melting point then that of a core com- 
ponent, to itomi a non-woven fabric and heat treating the non-woven fabric, characterized In that the nbers Included in 
said fiber structural body are mutuaHy fused to one another by means of the molten sheath component of said sheath- 
25 core type composite fiber. 

[001 1 ] The present Invention la also directed to a thermal insulating material made of a polyastar fiber for housing 
use, saw thermal Insulating material comprising a fiber laminate body, which is obtained by blending (A) a polyester 
fiber with (B) a sheath-core type composite fiber, whose a sheath component has a kiwer melting point than that of a 
core component, to fonn a laminate of card weba and heat treating the laminate of card webs in plice of the above- 
so mentioned fiber structural body, characterised In that Intersections of three-dlmenslonally eofltinuous fibers are mutually 
fused to one another by means of the molten sheath component of said sheath-coro type eomposfto fiber. 
[001 2] In aecordanee wUh one preferable application of the present Invention, the fiber laminate body has density 
of 0.02 to 0.1 g/cm' and can be cut In any direction of length, width, and height, the density varying yirtthin a range of 
±5% in any direction of length, width, and neight 
35 [001 3] The present invention is further directed to a method of usli^g the thermal insulating material tor housing use 
discussed above, wherein a laminating directen of tho fibers Is armngcd along a direction of thicknesa of waB. The 
present Invention is also directed to a method of using the thermal insulating material for housing, characterized in that 
a lamlnaUng direction of the fibers is an«ngad perpendtoularto a direction of thlckr^ess of wall. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 shows an applteation of a thermal insulating material lor housing use according to the present Invention; and 
ngs. 2 through 4 show laminating directions of fibers In the use of the themial Insulating material for housing. 



(Description of Rber Constituents) 

[0015] The following deaorlbes the fibers constituting the fiber structural body and the fiber laminate body Included 
in the thermal Insulating material for housing use according to the present Invention. 

[001 6J Any of known polyethylene terephthalate, polyhexamethylene terephthalata. polyietramelhyiene terephtha- 
late, poly-1.4-dimethylcydohexBne terephthalate, polyhydrolactone. copotymerlzed eaters thereof, and composiia flb- 
55 ars thereof by conjugate spinning may be eppnedforthe polyester fiber as the constltuem <A) of the fiber structural body 
and the fiber lamlnats body. The sKle-by-elde composite fiber Induding two dltlerenl potymorB of different heat shrink- 
age rates is preferable since It has the spliel crimp and holds a thrae-dlmanstanal structure. Especially preferable Is hol- 
low yarn having the degree of holiowness of 5 to 30%. The polyester Itoer desirably has the degree ot fineness of 4 to 



[0014] 
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30 danlere and a cut length oi 25 to 150 mm, 

[0017] The aheath-core type cwnpcarte Tiber used as the constituent (B) may be any of composite flbera manulac 
tured by combining a convontional polyactar fiber ea e core component with low maltlng-potnt potyester, polyolafin, or 
polyamlde as a sheath component m such a manner that the core component and the sheath component have a dKter- 
enca In malting point of not lo« than 30»C. The composite fiber desirably has the degree of flneneai of 2 to 20 danlars 
and a cut length of 25 to 76 mm. The low malting-point polyastar Is espwHally preferable for the sheath component of 
the consftuent (8) aheaih-core type composite fiber. The tow melting-Doirvt polyester Is a oapolymerljecl eater contaln- 
tng any of aBphatIo dlcaiboxyHo aclda. such as adipic acid and sebaeic acM, aromatic dlcerboKylle acids, such as 
phthalic acid isophthallc add, naphthalenadlcaitoxyllc acid, and/or ancycne dlcaitooxyfc adds, such es hexahydfoler- 
ephthafic acid and haxahydrolsophthalic acid, and any of aflphatle groups and ailcycTic diols. such as diethylene fliyool, 
polyethylene glycol, propylene glycol, and p-xylytene glycol with any of oxyacids. such as p-hydroxybeniolc aod. added 
according to the requirement. For escampla, the low^eltlng point polyester Is prepared by oopolymerlzing ter^phthaBc 
acid and ethylene glycol with Isophthallc add and 1.6-hexanedlol added. , ,^ ^ , 

[0018] In the flber structural body or the fiber laminate body Included in the thermal Insulating material for housing 
use accoitfing to the present invention, it is preferable that the fibar (A) and the fiber {B) are blended at a weight ratio of 
95 through 40 to 5 through 60. , w . 

[001 9] As described previously, the hollow yam Is preferably used as the main polyester flb«- eonstliuant. The hol- 
low yarn causes the ftoeifl in the web to be tangled in an irregular manner and Is fused to and Joined with the low melt- 
ing-polnt component of the eheath^re type compodte fibar at the Intersections to form a thrse^menslonal siructure, 
This gives a product having an extremely small stralri by the repeated compressive loading. 
[0020] The foBowIng describes the themf^al Insulating material for housing use Including one of (1) the fiber stmc- 
turfil body. (2) the flber laminate body, and (3) the cutting fiber laminate body, which are composed of the fibers dis- 
cussed above The description regante the wood frame constmction, but the technique of the present Invention is not 
restricted to such construction. The ttiermal insulating material of the present invsnllon may be fomied to any shape 
and adopted In a diversity of fields. For example, the thermal Insulating matarial formed to a mat-tike shape Is prefwably 
used for the thermal Insulating material of housing wall. The thermal Insulating material formed to a cyllrdrical shape Is 
prtrferably used forthe wami and cool material or various pipes. One embodiment of the thermal Insulating material for 
housing use is discussed below, but the prasent Invention Is not limited to this embodiment In any sense. 

(Thermal Insulating Material for Housing Use Including Fiber Structural Body) 

[0021] The fiber structural body Included In the thermal insulating material of the present Invention is manufactured 
according to the following procedure. The procedure first tentatively fuses a non-woven fabric, which te obtained by 
blending (A) the polyester fiber with (B) the sheath-core type composite fiber, wherein the sheath component has ttie 
lower melting point than that of the core component, by means of far infrared raya or a hot-air heater to provide a fiber 
structural body having predetermined density and thlckneaa. The fiber structural body la then subjected to heat treat- 
ment so as to have ths fibers mutually fused to one another. 

[0022] The fiber structural body included in the thermal insulating material for housing use according to the present 
invention la manufactured by the two^tage heat treatment method. The two-stage heat treatment method tentathrety 
fuses the surface of a low-meshed non-woven fabric (for example, a cans web), which Is obtained by blending (A) the 
povesterflber with (B) the sheath-core type composite fiber, where the sheath component has the lower melting point 
than that of the core component by means of far Infrared rays or a hot-air heater to provide a fiber structural body hav- 
ing predetermined density and thickness. The fiber structural body l« heat treated In a steam pot. Which Is evacuated 
downtoapressur»of750mmHg, 

[0023] The two-stage heat treatment method enables the fibers even In the Inner layer of the non-woven fabric to 
be fused homogeneously. This ensures a homoganeous density distribution and enablas a product of exceDert appear- 
ance and fine hand to be manufactured with a high efficiency. 

[0O24J The twtfinlque of the present invention readily produces even athtekflberstnicturalbody having a thickness 
of not less than 10 mm or even not less than 30 mm and a desired density, whose variation ranges within ±S%. The 
technique of the present Invention also enables the fiber structural body having a hardness of not leas than 1 0 gtem to 
be Etably manufactured. 

10026] The fiber atnraural body thus manufactured Is used for the thermal Insulating material for housing. 
[00261 Rg. 1 shows an application of the thermal Insulating material for housing. As Shown In Rg. 1 , a wall panel 
(100) for housing use with the tnemiai inauiaiing material of the present Invention lnciud« a fiwneworic having horizon, 
tai fmmes (1) and vertical frames (z) that are assambled in a rectangular shape, an ejcteritir board alemem (3) arrangad 
on the exterior side of the framewori<. an Interior board element (5) artwiged on the Interior side of the framawori^ a 
thermal Insulating matarial (4) that s Inserted in ihs Inner spaca of the framewort? and inctides tho fiber structural body, 
a molstureproof sheet (8) appfied between the interior board element (5) and the thennal insulating material (4), and an 



outor-most membar (7). 

[00271 -nie unit member of the framework Is a rectangular timber that la made of wood or bonded wwod according 
to standards of various framevwrk materials and has a cwss sacdon. which Is perpendicular to Its lor^gltudlnal direction, 
of appropriately specified dlmwslons IDw 2x4 Inches or 2x6 Irwhea. The thldwiess of the themiai Insulating material (4) 

5 la determined according to the dimensions of the rectangular «niber. The vertical frames (2) In the panel (lOO) are 
arranged geneitdly at center-toKsnter intervals of 455 mm. The Interval may be varied according to the structural 
requlraments. The horizontal frames (1) Include upper framaa. In eddttton to the lower franw yiustrated. 
[00281 The exterior board alflment (3) may be a atrueturol plywood having a thickneas of 7 to 1 2 rrvn. The Interior 
board element (S) may be a plasterboard havina a thickneBs of B to 1 5 mm. 

to ro029l The thermal Insulating matarial (4) of the present Invention Is tha ftoer structural body of polywter as dis- 
cussed above The apparent thtekness here Is about 90 mm. which Is coincident with the width of the framework (that 
U the ttilcKnesa of either the horizontal frames (1) or tha vartkaH framea (2)). Tha thermal Inaulatlnfl material {4) la 
Inserted Into tha frwnewori< to be In dose contact with the moletureproof sheet (6) and with the rearsur^acfl of the exte- 
rior board element (3). Namely the space denned in the wall of the framework material Is completely filled with tha mer- 

IS ma! Insulating material (4), . ,, , 

[0030] The thermal Insulating material for housing use manufactured In the above manner has tha themal Insula- 
tion ability (the property of the thermal Insulating material bofor« the Insertion Into tha housing wall, that la, the static 
property) discussed below. The themnal insulation ability of the material is defined by a heat restetanco R (proportional 
constant m^ • h • "Glccal), which Is an Index roprwentlng the difficulty of heat conduction. The larger heat redatanca 

so r«pr«sant« me better thermal ineulaBon ability. The thermal Ineulatlng material of the present Invention having the thick- 
ness Of 90 mm has the heat resistance of 2.3, whereas the general glaae wool having the thicknasa of SO mm has the 
heat resistance ofi .1 and tt»e loek wool having the thickness <rf 6S mm has tha heat realstance of 1 .6. These values 
clearly chow that the thermal InsulaUng material of the present invention has the better thermal Insulallon abinty. com- 
pared with tha conventional theimal Ineulatino materials. The arrangement of tha thermal insulating matenal dscussed 

as bilaw enables such preferable thermal ineuiation ability to be maintained (the property of the thermal Insulating mata- 
rial after the Insertion Into the housing wall, that la, the dynamic property). 

[0031 J It 16 preferable that the laminating direction of the non-woven febric In the fiber etructuml body Is arrangad 
along the thickness of wall as shown In Fig. 2. In this anangamert, the compresshre reaction force of the laminate body 
In the laminating direction (that is, tha reaction force wort<lng In the direction of the an-ow XI to Yl > enhances the con- 
30 tact bonding to the molstureproof sheet (6). Even when there is a temperature difference between the interior side and 
tha exterior sWe. thla arrangement effectively prevents the moisture In the room from permeating and thereby keeps the 
desired thermal Insulation ablBty. ,. . -ru i, i 

[0W21 As described previously, the hdlowyam l« preferably used as the rnaln polye«tej;ftoer wiifitlluenL TTia ira 
low yam causes the fibers in the web to be tangled In an irregular manner and is fused to and joined with the low melt- 
as Irg-point component of the sheath-core type composite fiber at the Inteniecdons to form a tnree-fllmenatonal aoructore. 
Tills gives a themiai insulating material having an extremely small strain by the repeated compraashre loading^ The 
thermal insulating material of the pwisent Invenllon axoidingly has no Bigniticant variation In Btrength by heat ^lslo^ 
with elapse of time to cause pennanent set and no algnlfteant variation In thermal Insulation ability with elapse of Brno, 
thus keeping the desired themiai Insulating effects over a long time period. 
40 [0033] Tlie thermal Insulating material for housing use Includes the fiber structural body of the present Invention, 
which is manufactured by the two-sfage heattrealment method. Tha two-atage heat treatment method enables tha fib- 
ers even in the inner layer of the non-woven fabric to be fused homogeneously, this ensures a homogeneous density 
distribution and provides atnormai Insulating material Mr housing use. Which has a substantially homogeneous density 
distribution, no local set. and uniform thermal Insulation ability. 
45 roo3«I The ilber strxidural body malnfy composed of the polyester fiber na« the excellent recycling property, The 
fiber structural body Is not traatad as the Industrial waste In the process of damollsNnfl the house but Is recycled as 
regenerated pdyastar. The regenerated polyester may be used to manufacture the Hbarslnjctwal body Included In the 
thermal insulating material for housing use according to the present Invention. Unlike the glass wool or the rock wool, 
the thermal Insulating material of the present Invention does not cause any dust In the process of working and has 
a? extremely favorablB field wori«8biiity, ^ ^ ^ 

[00351 Even when the fiber structural body is not recycled but is Indnerated as the waata. tha fiber structural body 
mainly composed of the polyester fiber does not cause any toxic gases and accordinsty has Improved environmental 
protection properties. 

55 (Thermal Insulating Material tor Houring Usa including Fiber Laminate Body) 

[00361 Tlie fiber laminate body Included in the themwl insulating material of the prt«ant Invention is manufactured 
according to the loltewlng procedure. The procedure laminates card webs that are provided by blending (A) a polyester 
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fiber whh (B) a shsath^Mre type composfta fiber, whars a sheath component has a lower melting point than that of a 
core component, and causes the laminate of card wet»s to be subjected to heattraatmenl. 8o that Intersection* of three- 
dimensionally continuous fibers are mutually fused to one another by means of the molten sheath component Of the 
sheath-core typo composite fiber. For the purpose of the heet treatment, the lamlnata Is kept between a pair ot horizon- 
5 tal plates under compfeeelon, placed In a steam pot. and Is exposed to a stream of steam. It is here preferable that the 
laminate Is kept upright or turned during tha heal treatment, in orderto apply the self weight In a direction different from 
the laminating direction, 

[00371 ■ma manufflcturing method Is discussed more In detail. The method tentflBvety fusea ttie surface of iow- 
mashed card weba. which are obuined by btending the fiber (A) with the fiber (B>. by means of far Infrarod rays or a hot- 

w air heater and laminates the card webs to have predetermined density and thickness. The laminate is tept in a pair ot 
plates naming good thermal conductivity, such as metal platea, under compression and Is subjected to heAt treatment 
In a steam pot In an upright state (th« Is, the state where the thteknesa of the iBminaiad card webs le set In the vertical 
direction). The laminate is then rotated 90 degrees while being kept under compreseton. This ensures the heat treat- 
ment free from the ©ffecu of the loading in tha draotion of the thkskness of the laminate. This technique effectlvoly pre- 

15 vents the downward shift of the fibers due to the self weight from being depressed by the repulsion force of the fibers In 
the horizontal direction. For tha purpose of tha haai treatmani. the steam pot is evacuated to a pressure down to 750 
mmHg and tha laminate la eatpoaed to e atreem of steam of not less than 1 XQ/ere?. It ts preferable that tha platea uaed 
for keeping the laminate under c»mpressfan are ponjue. 

[OOaaj Tr.e heat Irestmenl carried out in the above manner keeps the repulsion stress applied In tha horlwntal 
X direction and thereby cause* tha fiber laminate body ot a desired density to be obtained, Irrespective of the thickness 
of tha fiber laminate body. In the case of a fixed mesh of the web. the greater thleknaas of the web (lower density) gives 
a product of lower density. The less thickness ot the web (higher density) gh«ta a product of higher density. This teoh- 
nique efficiently givBs even a thick fiber laminate body of 1000 mm In ihtekness, which inoludes the fibers homogene- 
ously fused even In the Inner layer and has the fine hand and excellent appeanmoo. The technique of the present 
25 invention readily manufactures the product of a desired density, whose vartatton ranges within ±5%. The technique of 
the present Invention also enables the flber laminate body having a hardness of not less than 10 g/om' to bo atoWy 
manufactured. . , , , u 

[0039] In tha process of manufacturing the fibsr laminate body Included in the themial inaulatlng matarW for hous- 
ing use according to the present Invention, the heat treatment may be Carried out while tha fiber laminate body is being 
30 rotated, so as to provont the eelf vfeight from being toeanzed In one direction. 

[0040] TTw fiber laminate body thus manufactured la used aa tha thermal Insulating material for housing use. 
[0041] The baste arrangement of this appllcetlon is similar to the application of the fiber «ructural body diacussed 
above with the drawings of Flgct and 2. 

[0042] The fiber laminate body can be cut in any direction, the length, the witfth. orlhe height. Setting me orlenta- 
05 tion of the fiber laminate body gives the themiat Ineulating material of the present Invention has unexpected properties 
and different properties fmm those of the conventional themial insulating materials. 

[OtM3] Setting the fiber lamlfiBtlng direction along the thickness ot wall (that la. tha dractlon shown by tha arrow XI 
to Y1 m Rg. 2) enables the contact bonding to the molstureproof sheet (6) to be enhanced by the compresshre reaction 
force of the laminate body in the laminating direcdon. This arrangement effectively prevents the moisture In the room 

40 from pemieatlng and thereby Keeps the desired thermal insulaUon ability, as discussed previously in the case of the 
fiber strtictural body. . ... .u 

pxm] SetUng the fiber laminating direction perpendicular to the thfcknaas of wall as shown tn Rg. 3 (that to. the 
direction shown by the arrow X2 to Y2 In Hg. 3) causes the laminated body to bs readily torn along Its tength. The fiber 
laminate body te not madily torn In tha tangled dirsaton of the fiber webs but Is nsadlly peeled off In the larrtlnatlng direc- 

4S tlon. The anangement that takes edvantage of the structural properties of tha llbar laminate body and ensurea the easy 
tearing atong the length of the wall surface improves the field workabSlty. This Is preferBbly applied In the case where 
tha space In the wall member is completely niied with the thermal inBulatlng material without any clearances. There ara 
a diversity of pipes, such as water pipes CP) In the wall member. The thermal Insulating material (A) including the fiber 
lamlnata body of tWa arrangement can be readily (menually in practice) torn along the length. This antmgement ena- 

50 bles the apace in the wall member to be completely filled with the thermal insulating mBterlal (4) appropriately cut at the 

SS'''*^'TTie*flber laminate body may have a thtekness of even 1000 mm, whereas the vertical frames (2) included in 
the panel (100) ar« generalV arrang«l at the centar-to-eenter intsfvals of 455 nrm The requlned thickness ol tha fiber 
laminating body in the dlrectton Of the arrow XZ to Y2 shown In Fig. 3 is about 400 mm at the maximum. This Is much 
55 less man 1 ooo mm. such applksatloh aocordlngiy does not require a plurality of fiber laminate bodies to ba laid one 

[SwP'^When the fiber laminate body is arranged to b« readily torn in the longittidlnal direction of waD tor the better 
field workability as shown in Fig. 4 and Is appropriately cut and used as the themial Insulating material (or housing, the 
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reaction rorco oceure in the direction of th« thickness of wall due to tha riaidity o( the fibars. This enhances the contact 
Dondtng to the motetureproof «heat (6), effectivefy prevents the moisture In the raom from petmeatlng, and keeps the 
desired thftrmal Insulation ability. "Rie reacfion toree occurring in this case Is not due to the compreMion of the lamU 
nated card webs but due to ttte rigidity of the fibers. 

5 [0O47] As described above, the thermal Insulating nraterlal for houeinQ use according to tha present invention can 
be cut in any dlrecStm, the length, the wfoih, ortfte r>elgnt. Inrespective of the orientation of the fiber laminate body. The 
cutting direction Is thus set by taking into account the prevenHoft of set and the readily tearing direction. This arrange- 
ment exerts tha axtremely favorable affecw frotn both the viewpoints of tha form stability and the field workablBty. 
[0049] Like the fiber structurd body disciissad abovB, tha fiber laminate body has tha advantages: (1 ) there are no 

10 «igniricani variation In svength by heal fusion with elapse of time to cause permanant ««t and no significant variation tn 
thermal Insulation ability with elapse of time; (2) the fibers even In the Inner layer are homogeneously fused, which 
results In a substantially homogeneous density dbrtribuUon to attain uniform thennal Insulation ability: and (3) the poly- 
ester fiber material used as the main constituent of the fiber laminate body ensures the excellent recycling propertlea. 
causes any dust In the process of working so as to anain the ejrtrwnsly favorable field workabflity. and causss no toxic 

IS gases In the pmcass of indneratbn so as to ensure the Improved environmental protection properties. 

(Addition of Third Component) 

[0049] Another fiber may be further blended as a third componertt. At least part of tha fibers used In the present 
JP Invention may be water-absorbing fibers, antibacterial polyester Bbars containing an antibacterial agant. such as aml- 
baciertal zeolite, or fire roiatdant polyaatar fibers. 

[0050] Addition of an antlbactertal agent to tha ahaath component of (B) tha shaaih-coro type composite fiber ts 
espsdaOy affective, since the antibacterial Bgerrt is spread over aU tho fibers simultaneously with meWnfl the sheath 
component by heat treatment 

zs 

(EXAMPLES) 

[OOSI 1 Tha tollowing Examples further illustrate thenKial Insulating matartals of the present invention. Two different 
fiber laminate bodies were manufactured by laminating card webs with specification dantlUas of 0.020 ^crr? and O.OaS 
30 s/cm'. The card webs were obtained by blending 82% of (A) the polyester fiber having the degree of fineness of 13 
danler and the cut length of 51 mm with 1 8% of (B) the shaath-cona type composite fiber, which has the degree of fine- 
ness of 3 denier and the cut length of 51 mm and Includes the sheath component having the lower melting point than 
that of the core component. 

[0052] Table 2 shows the comparison between the thermal Insulating materials including these two dWorent fiber 
as laminate bodies and the rock wool as the conventional tharmal Insulating material. 



Table 2 



Table for Comparison 




Example 1 Fiber 
Laminate Body 1 


exarrvle 2 Fiber Lam- 
inate Body 2 


Compamthre Example 
Rock Wool 


Specification Density (g/om*) 




0.026 


0.040 


Specification Thidmess (mm) 


55.0 


56.0 


65.0 


Obsarvad Density (g^cm^) 


0.0194 


0.0252 


0.0360 


Permanent Set by 
Repeated Compres- 
sion Note 1 


Before Compression 


66.S 


55.3 


59.9 


Altar Compression 


50.3 


50.4 


63.1 


Ratio of Strain % 


9.4 


8.9 


11.4 


Hardness under 25% Compression x 10"^ 
Kgf/bm*Nota2 


2.S 


6.0 


0.S 



Note 1 : fiairaining strair when 50% cwnpreasion In eccoretence with JIS K6401 was applied 80 thouaand times. 
Note 2: Hardness per unit area under 25% compcastion 
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[00S3] Tlio permanent set te expressed t>y the resWual strain after tha repealed compression shown In Table 2. 
Apprioation of the repeated loading simulated the variation with elapse of time. Whereas the rock wool had a relatively 
large permanent set of 11.4%, ttie themnal Insulating matartals of Exampiea 1 and 2 respectively had the smaller per- 
manent sets of 8.4% end 8.9%, The herdnese of the rock wool under 2S% compression wee only 0.5 x 1 0'^ kgf/on^, 
whereas the thermal Insulating materials of Examples 1 and 2 respectively had the hardness of 2,9 x 10"^ Kgf/cm^ and 
5.0 X 10"* kgf/cm^. This means thai the mek wool under 25% comprasslon has the low hardness of 0.5 x lO'* k^an^ 
per unit area, which hardly causes repulsion. The thermal Insulating material of the present invention, on tha othar 
hand, has the reaction force of surth to ten tines. TTie reactkin force presses the theimal Insulatlna material against the 
wall member and thus attains the well contact bonding. The little vartatlon with elapse of time enablas the thermal Insu- 
lating nr\atei1al to keep tha deslrBd thermal insulation ability over a long tvna period. 

INDUSTflJAL APPUCABILITY 

[00S4] As described above, the thermal insutoiing material for housing use aeeofding to the present Invention, 
which iTKludes the nber structural body or the fiber lamtnete body, has little change in form with elapse of time and no 
significant set, thereby having little variation In thermal Insulation ability with elapse of time and keeping a desired ther- 
mal Insulation ability over a long time period. The polyester fiber matarlal la suitable for recycling end does not cause 
any dust. The themial Insulating material of the present inventton accordingly has elgnlfkiant contnbuUon to the 
improved environmental protection and working atmosphere and Is widely applicable In the COOStruc&on-related fields. 

Claims 

1 . A thamial Insulating material made of a polyester fiber for housing use. said thermal Inautaling material comprising 
a fiber structural body, which Is obtained by blending (A) a polyester fiber with (B) a sheath-core type composite 
fiber, whose sheath component has a lower melting point than that of e core component, to form a non-woven fabric 
and heat treating the non-woven fabric, characterized In that the fibers included In said fiber structural body are 
mutually fused to one another by means of the molten sheath component of said eheath-core type composite fiber. 

2. A thermal Insulating material made of a polyester fiber for housing use, aaki thermal insulating material comprising 
a fiber laminate body, which is obtained by blending (A] a polyester fiber with (B) a sheath-core type composite 
nber, whose a sheath oomponent has a lower melting point than that of a core component, to form a laminate of 
card webs and heat treating the laminate of card webs, characterised in that intersections of three-dlmenslonally 
continuous fibeis ars mutually fused to one another by means of the moltsn sheath component of said sheath-core 
type composite fiber. 

3. The thermal Insulating material for housing use according to dalm 2, wherein said liber laminate body has density 
of 0,02 to 0,1 g/cm^ end can be cut in any dliectkin of length, wklth, and height, the density varying withirt a range 
of ±5% in any cSrection of length, width, and height 

4. A method of using the thennal Insulating material tor housing of any one of dalma 1 to 3, charactoTlMd In that a 
laminating direction of the fibers la ansnged along a'dtractlon of thick neas of wall. 

6. A method of using the thennal Insulating material <br housing of any one of claims 1 to 3, characterized In that a 
laminating direction of the fibers is arranged perpendicular to a direction of thickness of waD. 



